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Abstracted JP 2002005903 (A) 
PROBLEM TO BE SOLVED: To provide an 
ultrasonic inspection device capable of removing 
deficiency of a conventional device, concerning flavi/ 
detection in a screw/ tootti flanl< in w/hich an 
ultrasonic wave can be emitted only in the device 
axial center direction and flaw detection of the test 
object circumference Is difficult; SOLUTION: A 
sensor guide plate 1 14 composed of a fixing jig 
having a toroidal gear, an encoder gear 1 16 for 
rotating by lnterlocl<ing with a gear 117 installed in a 
gap between the fixing jig and a test object, an 
encoder 1 1 5 for detecting a rotation angle around 
the test object from the rotation of the gear, an angle 
UT sensor 1 1 0 for emitting an ultrasonic wave 
movable in the radius direction of the test object and 
having a prescribed angle of refraction to the inside 
of the test object, and receiving a reflected echo 
from the vertical face of the test object 
circumference and no reflected echo of a flaw part, 
or the like, Is Installed on the upper end of a support 
on the test object circumference.; Hereby, detection 
of a flaw inside the test object center and detection 
of a minute flaw on the circumference are enabled 
by the ultrasonic wave in the test object axial center 
direction. In detection of only a flaw Inside the test 
object circumference, adjustment of the test object 
upper face and the opposite lower fexse into an 
accurate parallel faces is not required. 
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1 iz^m^^x^m-?>zbx\ jjf/WM 0 i<offi§:^r 

]Hmm^^itz:^^'y^mmmmb^j:?>. 

[ 0 0 4 3 ] MtC, *#a{4. #fftj£T* ^) . ^^i^m 1 

0 1 bt3SltMS:AWLTV^I.^fc&vmi 0 5^(7) 
^::Ff|{c j; 0 . KItxr?- 1 2 3«*-[iiI*ifflI*]§n. M« 

RU'Wltl 1 0 5^(0::cPiSgP*^^-i^gP 1 0 1 bO^t^i^ 
ilj J: /h§ < ^^i-'rtt-g* I. m/h:SrmT-J)-3 1 1 , W 

mmmmb^j:i. tr^. mixtzmmmui^i 

1 2c;0:ft§S:ii^-tl.!ti8^(c«i, mnvT-ky^i i o 
2:^:^1*11 1 H:|6l(t!t**. nmi^l 1 2Sr^ 

[0044] tt:. -kiy^yff-f Ymi 1 4lt. Jl</l^M 
0 1t]RO#«t'^.ilTV>St««. 18i:{4 

^mm^Thhfz>f>. ffAUT-tyifi 1 otcisR^ 

\,\ i.ya~mmi 1 636i|lS?&mi 1 8co«f$l 1 
ll^z^-oXmm-timMbLX^^lfzifi. xyn-^i 

1 5}cj;D, 1 2comMimmx-^. xy 

mmii9i,zxy). mm^ntzxmmm-^i^i 1 2* 
^<Dm&h^ui,zx-^i. 

[ 0 0 4 5 ] <XIC, ia3{43|s:^BH^g^^gg^S^ac^ll 

)}tcom2m«^^-f0T\ 03 (a) ii^mm. ms 
(b) {4ffliffi0T-3^i,. 0(cs^t-j;atc, ^mmm 
c^m^mmmmx'ii. mitzmmcommmTm 

LfzmnUT^y^l 1 0{Cf^i.T7x-Xh'T^>f 
(phased array) UT-byif 1 3 OSTjifflLt, 

1 0 1 co^i'iis 1 0 1 bc7)sin 1 0 5m<r>xmi:miii't 

^Xdl,zLX\>^h, 

[0 0 4 6] 7x-XKT^-fUT-fey9-13 0{i, T 
U^mzM.Kt:^y^^m {7x^X) ^0J»t-S 

raswra (tvi/^wh) ^m^-t^zbx\ mmm 

\ti]-rtj:t>h. 7x-XFrP->fUT-b>-l?-13 0c0W't^ 

=^mrmx'^i. 



[0047] ;J<;kh«l 0 1 a<554''MC7x 

-XKTP''f UT-kyf- 1 3 0 ^-iESLr -f 1/^ B^ra^r 

i: T\ ^^i-'gp 1 0 1 b mmm 1 2 2 (ca 
Iff ^ewsi 0 3^ . ^ji{f;j<;kh 1 0 1 mmmco 
^-i^mmmizmmmiizmthnmbt^ cbm 

fgfc^rO. ^ftUT-feyiM io^!j<;i^M Ol<7)^ 
^Itat^S-lf^i: # fc |SI^<0RWX3- 1 2 3 S-fll. 

[0048] Hll. T^U>fief^S:|g;tSC:fcT. fi^ 

««oiiift*i6iSr$ijfw-c^s/sj^. nmmi2 2i}-i^(o 

RStxn- 1 2 3(;o:^rifii*\ Mi^W i 2 2 {cASt-fl. 

ct d ^ijffli^ Lfz^^. m^^m^^'jm 1 3 1 cow^-fsj 

1 3 30S#Sh'-A^^ffl^. ^^I*]#W1 2 2*^^ 
S0ratX3-l 2 3^03 (c) . 03 (d) 

m^^Rt^^'J^l 3 2<r)m\^ 1 3 30fi^«h'-A^ 
^^=ff V^*tl6l*ffi 1 2 2*^^>«0^WX3- 1 2 3 ^03 
(e) . 03 (f ) T'^-rJ;dt1^tB1-|.ii:t^rl., 

[ 0 0 4 9 ] t/c.m 1 0 5mcoxmmimi,z 

{is ll)lfec7)^l?^Bfcfctt§#}:^UT-fey-9-i 1 otH 
afc:. m 1 0 5i^*S*f|6l#ffl 1 2 2*»/i>OKItX3 
-1 2 3{iav>fiB*i^'SI51 3 1 , ?iiV^fiS:^>?a51 3 
2tf^*)*>-f. 03 (d) , 03 (f ) t^^ti^tM 

«0J:3fc. 7x~XHTU-fUT-feyH?-13 0S:3ifflL 

Btff«*9 14 7^^;tl.;i:t'll:^[6]l 3 3fiOe 

UT-fey-ff 1 3 0^^i;$^i:■r^^S^^I.^^:^<. 
vgpi 0 1 b«§:^ifi]cogm&SIMt- l.c:fcj&i'T'#l)« 

[0050] ^fc. mm0i47i^x-^inm 

Wis R«xa-i 2 3*>7x-XK7^>f UT^^y^f 
l3 0(cSffi§^x^liHtI5gg§ix-S. ^:^:'L, U-T 

Tu^^^mm^ ; t T-f j|ig^< ^i^'gp 1 0 1 b« 
[0051] mz. -7 b y 7 ^x^^tew^Mj^^iB 

W.lfz. 7x-XF7W^UT-tytl 3 0cO%^T-f 
«^2:S(l»-t§ ,r b X\ mij\^ 1 1 2 ^vco^WS 
h'-Ao^aE*f5J|gfc^rl.^ nj^:&|6ii 1 2<o 

[ 0 0 5 2 ] 04{4*^BHcDS^g^^acO|| 

mm3mmi:^m'c. 04 ( a) {4th0, 04 
( b ) i5Xtm4 ( c ) imwmx'hi>. 0^*-^ J; o 

«0mi?^«TffifflUc»ftUT-feyiM 1 OlI'fti.T. 
^-i^g?l 0 1 b*^^>coratX3-l 2 32rgftt*VvjN 

§=5r®tfm ^ s mmmn y-iM 4 0 ^rjiffl t 

^Vl-b 1 0 1 C7);tsi;gi5 1 0 1 b£7)fm.l 0 B^COX 

m^miii't^xdiztx\>^h. 
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[0053] mmmn-ty^ 1 4 o(i. ^i-yfzmm 

#«h'-A14 12rMM-|.ii:3!)^^.. mi0 5#cO 
X?m&i}-'^(Om:r:a~ i 2 3 ^^ttJtl.^Si: L 

4 o&toi^hSHi 0 1 atcffigt. mmm. 

gPl 0 1 bc^*f|Bj*Hl 2 2*»^,<0MftfX3-l 2 3 

[00 54]«!-5T> 04 (c) t^idt. 

1 0 1 mzWUxl 0 5^XPfi!&«=5rV^tR|txa-l 2 3 

{i«Saffft-fey-!fl4 0r{JSft§fL'5rV^*s^ mi 

ffiKlfx3- 1 4 2 i:^m?>^ fc tc^: D . :KPgSP5t« 
KlifX3 - 1 4 2 (7)**^ J; 0 , fijni 0 5 

1 4 2(4tiJitl 0 5^iO5feS|g^3&^^>«t60f * 

0, Will 0 5^ff)xmm^uimi^j:\\ 
[0055] Lfzi}^^x. MMmm-ty-fi 4om 

X'^?>zb t^i. . mz. bfzwiti 1 0 smco^m 
m^(>coxm9cmM:t^- 1 4 2 1 . hhij^tm 

^mubcomY 1 4 4 s-fflv^»:ie{= i oMiaiST 

14 5&|B|g?§S, 
[0 0 5 6] T=Y-W Cos 0 
ZZT. Tli:^>'m43tr>hC0!Km^l45. Y{i 

Ysgsi 14 4, w{ih'-Asig 146, ammn 1 4 

7T'S>I.. 

[00 57] zcoxd^z. mMmn-ty^i4 0im 
1 0 5 ^cox?m^bmMmn-ty^ 1 4 o^ott^cvfi 

■tOEBSI 1 m^i^m4 3i)^k(0!K!m^T 1 4 5 
[00 58] 

mmmi<zxm. mcoxmmm-timkm^hM^z 

ixmniPimmm^±mmmLtimm. m 
mmmmm<7>±mm t m^^mifxmm^ti. 
mtm^mm-th^iya-mm. ^^ya-^rmm 
m^iomm*)mm&mtiiti3iya~y^ m 
mmTmmmumzmiT^. mmmm 
^mmmmzmtb. miri^t^ixwm 
mmzm'rhtifzmmxm-^tLi,m:i:.^-<7i;^ 

T^y^^^ti^y^:^'^ m^mmz. 

[0059] ZtiizJ;: *) . IS^tt't^cW^rS^igO 



mi,z%tix\^?>xmmiiii}^. mmm^j:mm 

^j:h^xm-nmx'i>m^i}\^com^^x'XMm^ 
itt^m^Th. msmmmmmmmizmmiz 
Aftf^-fri. zbt^xt . mmmxMffimmM 

mizhi^-oxmnix^t. 

[ 0 0 6 0 ] * ^mm^um^ma. xm^ 
mm-tm'^mmnovT-tytbix. 
mzmm^ti. imz%mt?>mcom'^mm'Fcor 

izixmi^mmumzmi. mmm^tirz 

mmiiiT^h7x-x\^7u^ vT-ty^mmz. 
[0061 ] ztiizx 0 , mb nm^j:m. mi}<i 

umzx y) . ffiKfc^MT'^ mmwco^^'jmxm 
mziiMmco±^^^y'^]y^^m^zi^ m^H-W^o 
^^=j^<^x?mtiiamm¥4-^-^^^r ^ u^mmz 
I. mnnT^y^comsi. mummm. ^mn^ 
ff)WiMm^t>-tt:-<z y^mt:nhiimm^m 
(7)xmmifix'^h. 

[ 0 0 6 2 ] iiit. if:m<7)m^mmjjmit. mii 

^mffimizxmmmmmmizu urn* 
mmizm^^tiTU. mmMmmi^zm 

^ixfzim-mm:^-:i-imnuT-ty^. yx-X 

vTu-!VT-tyf^zA^^^ixm. mmmm-^^ 

mmmzxm^^tx^^^zb mmt^xmbii-i^ 

[0063] ztiizx 0 , mnvT-tyvf}-^^<nm'^^ 
mmcomm^z im^ ixxmrnm^'^-^tz b^a. 
limn u THr y^^miffzimm^m^mm ix 
mmitzb^bnm^j:^mt^tii. 7x-xfti/ 
^ uT-ty^i)-h(r>m^mf< u^mmmmizx m 
mcoEmizLxxmmmn-^fzb^ai. ztLi,zm 
X. 7 x-x FTv^ u T-fe y^mHrzf&Mmmw. 
^mixmif:ib^bm^j:m. mmi>zm 
til, 

[ 0 0 6 4 ] ^fe. :^m(mMmm^ii. wm 
mizm^ti. mmmz^tx\^i,xmm^ 

t'-ASr^ifr#. w.mmmz^tx\^?>xm^ 
i5*»i^,<7)Kitxa-sr«ia}L, wtkmmmzmLx 
\'^txjmimxm^ixhm:^^~miii ltsi^* 
mxmm\iix'^ m-mmmytmmz, 
[0065] ztL^zx D , mmm'izytpi^m^ 
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10 0 6 6] tfz. :^m(oim»m^ifmi. m^m 

u^mm^ h ioKW X 3 - ^ m.^n ^ y^\<zxm $ 
ii:sxs« m^titzmm^m^-Mznmthm 

mwjmm^zx3mm.m&cthxnb t^^^ti: 
I. 

[0067] LMzk 0 > i.m^m.m^'siy^m 
i.'ftimwmmmzi:. y)nhixhWk)imr£mmi^ 

[HI 3 i?m!nmmmm.ffm^mimm^ 
■tm\ la 1 ( a ) la 1 ( b ) \mm. m 

1 (c) {401 ( b ) {^S^t AgPHifflH. 

[ 0 2 ] la 1 \.zmm,m i mm^zi. t^mmm 
^mm. 02 ( b ) \mmm. 02 ( c ) \i.xm(n>t£^-^ 
(d) \txm<^hhwm^^^i)^h<n\^~9m:i^^~- 

tmx\ 03(a) {t^mm. 03(b) \mwm. 0 
3(c) \imsxn±cr>%^<r)xm<ots:\^wmi?.m'p^ 

cOt-^KItxn-&S^t-0. 03 {d)\mmiz<n 

«^oxi5ios,^^smrtgp*^'?><7)t-i!'R«x3-& 

03 (e ) {4atfft/hO«^«^:|5(|«^V^iE«| 
#:rtg|5i&^<3<?)t-^KMx3-^^^-f0. 03 ( f ) {4 

itX3-S:*t0. 

[04 ] ^wRff)nmm^ffym(nm3ms.^7r. 

-mX'. 04 (a) 04 {h) MXMffi^J:^^ 

wm<mm!mt:fi-ox\^ht%<mw^. 04 
( c ) iixmmtmimmmmm'^xy.^hi. 
^mmm. 04 (d) \ixmm^wm\fmp(>(n 

RltX3-^^t-0. 04 ( e ) {4^FiWS,|,|Se?*|*I 
SE*>ii,cot-^R3txn-Sr^0. 

[05 3 wmmwm^m.i^-tmx\ 05(a) 



{i:¥ffi0. 05 (b) \iX^mifiWMm^^UtX'9t 
Mlgg|5*»^>«K*fX3-;^)SUT-feyHftieLT 

v^i.Jir^<oBrffl0> 

[06 3 m5\,z^^(fm<^m^wM^m.x'm^^% 

&ff-jTV^I,0S:a^t. 06 ( a ) {4M(Sg|5*»m*<0 

x'm.hx\yzi>. xmm\'^x\^htz^izxsm<r> 



101 t^)Vh 
10 la tuihmm 

10 lb (:K;^^)^-v^ 

102 UT-fey-t 

1 0 3 

I 0 4 ^^'J^ 

10 5 m 
106 

1 1 0 mniJT^y^ 

1 1 1 ¥g*f&] 

I I 2 m:^[6] 

1 1 3 mnmm) m^^mh-j^ 

114 •feyi^;)y-fm 

1 1 5 xya-^^ 

1 1 6 Jiya^rm 

117 «5 

1 1 8 HS^^A 

1 1 9 Jil*Ffi]*§^S^a 

120 

12 1 mG 

1 2 2 Ml^SB 

123 KftfxrJ- 
123a CTX3-t-^' 

124 a m^^RW. 
124 b #ft^SgfiM 

130 yx-XHTl^-fUT-fe^Hf 

1 3 1 SV^fi[a:^>^ 

1 3 2 ggv^fiia^v^ 

133 

140 wmmn-^y^ 

1 4 1 mm^m-j'^ 

1 4 2 Mlggl55fe«RftfX3- 

1 4 3 ^-^i^'iS 

144 miY 

145 *i-*JS*>/oiOMfi^:ST 
1 4 6 h'-A^gW 

147 Stff^^ 
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